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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 


Response to Amendment 

1 . In response to the amendment filed 30 April 2003, paper number 12, the 
following has occurred: 

(a) The objections to the specification have been withdrawn by the examiner due 
to changes made by the applicant. 

(b) The claim objection has been withdrawn by the examiner due to changes 
made by the applicant. 

(c) The 35 U.S.C 112 rejections have been withdrawn by the examiner due to the 
changes made by the applicant. 

(d) Claims 1,12,13,14,27, and 29 have been amended. 

(e) Claim 19 has been cancelled and claims 64-101 have been added. Now 
claims 1-18 and 20-101 are present for examination. 

Claim Rejections - 35 USC § 103 


2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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3. Claims 1 ,6,9, 11 and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Baker (U.S. Patent 6,445,530) in view of Vitunic (U.S. Patent 
5,859,518). 

Claim 1: Baker teaches a driver having a current control device for a voice coil 
motor, capable of being used in a disk drive (e.g. Fig. 10; Col. 1:10-14), comprising a 
sensor to sense a coil current in a voice coil motor (e.g. Fig. 10:168); a 
transconductance amplifier (e.g. Fig. 12: 216) to detect an error current by comparing a 
coil current and a command current (e.g. Col. 8: 40-45). Baker does not teach a 
compensator to Integrate the error current into a coil current. Vitunic teaches a driver 
having a current control device, capable of being used in a disk drive (e.g. Fig. 7), 
comprising a sensor to sense a coil current in a motor (e.g. Fig. 7: ISNSA); a 
transconductance amplifier (e.g. Fig. 7:234) to detect an error current by comparing an 
actual speed to a desired speed (e.g. Col. 15: 42-44); and a compensator to integrate 
the error current into a coil current (e.g. Col. 15: 44-53). 

Claim 6: Baker and Vitunic teach the limitations of claim 1 . Referring to claim 6, 
Vitunic teaches a compensator includes a capacitor (e.g. Fig. 7:250). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the driver taught by Baker include a compensator to 
include the teachings of Vitunic. The advantage of this would have been a reduction in 
speed error. 
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Claim 9: Baker and Vitunic teach the limitations of claim 1 . Referring to claim 9, 
Baker teaches the sensor including a sense resistor (e.g. Fig. 10: 168). 

Claim 10: Baker and Vitunic teach the limitations of claim 1 . Referring to claim 

10, Baker teaches a command current received at a driver (e.g. Fig. 2: 148) from a 
microcontroller (e.g. Fig. 2: 144). 

Claim 1 1 : Baker and Vitunic teach the limitations of claim 1 . Referring to claim 

11, Vitunic teaches a compensator, including a capacitor (e.g. Fig. 7: 250), coupled to 
the transconductance amplifier (e.g. Fig. 7: 234). 

Claim 12: Baker and Vitunic teach the limitations of claim 1 . Referring to claim 

12, Vitunic teaches the driver including a capacitor (e.g. Fig. 7: 252). 

4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Baker 
and Vitunic as applied to claim 1 above, and further in view of Lian et al (U.S. Patent 
5,731 ,935. 

Claim 4: Baker and Vitunic teach the limitations of claim 1 . Referring to claim 4, 
they do not teach first and second coil motors. Lian et al teach first and second coil 
motors (e.g. Fig. 5:40, 40; Col. 4: 41-45). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the driver taught by Baker and Vitunic to include two coil 
motors as taught by Lian et al. The advantage of this would be improved velocity 
control. 
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5. Claims 2, 3, 6, 7, 8, 11, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Baker and Vitunic as applied to claim 1 above, and further in view of 
Mortazavi et al (U.S. Patent 5,838,515). 

Claim 2: Baker and Vitunic teach the limitations of claim 1 . Referring to claim 2, 
they do not teach a force couple created by the current in the VCM. Mortazavi et al 
teach a force couple created by the current in the VCM (e.g. Column 10, Lines 20-26). 

Claim 3: Baker and Vitunic teach the limitations of claim 1 . Referring to claim 3, 
they do not teach a current sense amplifier coupled to a transconductance amplifier. 
Mortazavi et al teach a current sense amplifier (e.g. Fig. 2:66) coupled to a 
transconductance amplifier (e.g. Fig. 2: 64) to amplify a voltage across a sensor. 

Claim 6: Baker and Vitunic teach the limitations of claim 1 . Referring to claim 6, 
Vitunic teaches a compensator including a capacitor (e.g. Fig. 7:250). Mortazavi et al 
also teach a compensator (e.g. Fig. 2: 56) including a capacitor (e.g. Fig. 2: C4). 

Claim 7: Baker and Vitunic teach the limitations of claim 6. Referring to claim 7, 
they do not teach a compensator including a resistor. Mortazavi et a! teach a 
compensator (e.g. Fig. 2: 56) including a resistor (e.g. Fig. 2: R3). 

Claim 8: Baker and Vitunic teach the limitations of claim 1 . Referring to claim 8, 
they do not teach a driver amplifier coupled to a compensator to supply a coil current. 
Mortazavi et al teach a driver amplifier (e.g. Fig. 2: 62) coupled to a compensator (e.g. 
Fig. 2: 56) to supply a coil current. 
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Claim 1 1 : Baker and Vitunic teach the limitations of claim 1 . Referring to claim 
11, Vitunic teaches a compensator, including a capacitor (e.g. Fig. 7: 250), coupled to 
the transconductance amplifier (e.g. Fig. 7: 234). Mortazavi et al also teach a 
compensator (e.g. Fig. 2: 58), including a capacitor (e.g. Fig. 2:C4), coupled to the 
transconductance amplifier (e.g. Fig. 2: 64). 

Claim 13: Baker and Vitunic teach the limitations of claim 1 1 . Referring to claim 
1 3, they do not teach the compensator coupled to a gain buffer. Mortazavi et al teach 
the compensator coupled to a gain buffer (e.g. Column 7, Lines 13-25, the driver 
includes buffer 46 in figure 1 , which is used for transferring data, such as gain). 

It would have been obvious to one having ordinary skill in the art at the time that 
the invention was made to modify the apparatus taught by Baker and Vitunic to include 
the teachings of Mortazavi et al. The advantage of this would have been improved 
control of velocity, acceleration, and deceleration. 

6. Claims 14-18 and 20-22 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Mortazavi et al (U.S. Patent 5,838,515) in view of Baker (U.S. Patent 
6,445,530) and Vitunic (U.S. Patent 5,859,518). 

Claim 14: Mortazavi et al teach a method for tracking a disk using a voice coil 
motor coupled to a driver by sensing a coil current (e.g. Column 4, Lines 39-41) and 
integrating the error current into the coil current (e.g. Col. 4: 44-46). Mortazavi et al do 
not teach determining an error current by comparing a coil current and a command 
current. Baker teaches sensing a coil current in a voice coil motor (e.g. Fig. 10:168); a 
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determining an error current by comparing a coil current and a command current (e.g. 
Col. 8: 40-45). Baker does not teach integrating the error current into the coil current. 
Vitunic teaches integrating the error current into a coil current (e.g. Col. 15: 44-53). 

It would have been obvious to one having ordinary skill in the art at the time that 
the invention was made to modify the apparatus taught by Mortazavi et al to include the 
teachings of Baker and Vitunic. The advantage of this would have been improved 
control of current. 

Claim 15: Mortazavi et al, Baker and Vitunic et al teach the limitations of claim 
14. Referring to claim 15, Mortazavi et al teach amplifying the coil current (e.g. Column 
4, Lines 42-43). 

Claim 16: Mortazavi et al, Baker and Vitunic et al teach the limitations of claim 
14. Referring to claim 16, Mortazavi et al teach receiving the command current at the 
driver (e.g. Column 4, Lines 47-48). 

Claim 17: Mortazavi et al. Baker and Vitunic et al teach the limitations of claim 
14. Referring to claim 17, Mortazavi et al teach inducing a magnetic field in the VCM 
(e.g. Column 7, Lines 30-35). 

Claim 18: Mortazavi et al, Baker and Vitunic et al teach the limitations of claim 
14. Referring to claim 18, Mortazavi et al teach sensing a voltage and determining the 
coil current from the voltage (e.g. Column 7, Lines 35-47). 

Claim 20: Mortazavi et al, Baker and Vitunic et al teach the limitations of claim 
14. Referring to claim 20, Baker teaches determining the error current with a 
transconductance amplifier (e.g. Col. 8:40-45). 
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Claim 21 : Mortazavi et al, Baker and Vitunic et al teach the limitations of claim 
20. Referring to claim 21 , Baker teaches comparing the coil current and the command 
current at the transconductance amplifier (e.g. Col. 8:40-45). 

Claim 22: Mortazavi et al, Baker and Vitunic et al teach the limitations of claim 
14. Referring to claim 22, Mortazavi et al teach compensating for the error current (e.g. 
Column 4, Lines 44-46). 

7. Claim 23-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mortazavi et al (U.S. Patent 5,838,515) in view of Baker (U.S. Patent 6,445,530). 

Claim 23: Mortazavi et al teach a current control device for a voice coil motor 
(VCM) drive with the VCM driver coupled to a microprocessor to receive commands 
specifying a command current for a VCM (e.g. Column 5, Lines 28-40) with an amplifier 
to drive the VCM with a coil current (e.g. Figure 2, Item 62) a compensator circuit (e.g. 
Fig. 2:56) to integrate an error signal with a command signal to generate a coil current 
(e.g. Col. 4: 44-46) and a sensor (e.g. Fig. 2: R5) coupled between the amplifier (e.g. 
Fig. 2: 62) and the VCM (e.g. Fig 2:24). Mortazavi et al does not teach the signals being 
current signals. Baker teaches the signals being current signals (e.g. Col. 8: 40-45). It 
would have been obvious to one having ordinary skill in the art at the time that the 
invention was made to modify the apparatus taught by Mortazavi et al to include the 
teachings of Baker. The advantage of this would have been improved current control. 
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Claim 24: Mortazavi et al and Baker teach the limitations of claim 23. Referring 
to claim 24, Baker teaches determining the error current with a transconductance 
amplifier (e.g. Col. 8:40-45). 

Claim 25: Mortazavi et al and Baker teach the limitations of claim 23. Referring 
to claim 25, Baker teaches the error current correlates to a voltage across the sensor 
(e.g. Col. 8:40-45). 

Claim 26: Mortazavi et al and Baker teach the limitations of claim 23. Referring 
to claim 26, Mortazavi et al teach the sensor is a resistor (e.g. Fig. 2:R5). 

Claim 27: Mortazavi et al and Baker teach the limitations of claim 23. Referring 
to claim 27, Mortazavi et al teach a current sense amplifier (e.g. Fig. 2: 66) coupled 
between a sensor (e.g. Fig. 2: R5) and a compensator (e.g. Fig. 2: 56). 

Claim 28: Mortazavi et al and Baker teach the limitations of claim 23. Referring 
to claim 28, Mortazavi et al teach the amplifier coupled to a set of transistors (e.g. 
Column 3, Lines 13-16). 

8. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mortazavi et al (U.S. Patent 5,838,515) in view of Vitunic (U.S. Patent 5,859,518). 

Claim 29: Mortazavi et al teach a driver having a current control device for a vcm 
comprising an amplifier to drive the vcm with a coil current, the coil current flows from 
one terminal of the vcm to another terminal (e.g. Col. 3, Lines 10-16), wherein both 
terminals are coupled to the driver (e.g. Fig. 2: 24 connected to 62 at 60 and VCMP), a 
sensor coupled between the amplifier and the vcm to sense coil current (e.g. Fig. 2, 
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Item R5), a current sense amplifier that amplifies a voltage across a sensor where the 
voltage correlates to the coll cunrent (e.g. Figure 2, Item 66), a transconductance 
amplifier coupled to a current sense amplifier to receive a voltage and a command 
current (e.g. Fig. 2: 64), and an integrator (e.g. Fig. 2: 56) coupled to the 
transconductance amplifier (e.g. Fig. 2: 64) to integrate the error signal into the coil 
current (e.g. Col. 4: 44-48). Mortazavi et al do not teach the error signal being a current 
signal. Vitunic teaches integrating an error current (e.g. Col. 15: 42-46). 

It would have been obvious to one having ordinary skill in the art at the time that 
the invention was made to modify the apparatus taught by Mortazavi et al to include the 
teachings of Vitunic. The advantage of this would have been improved position control. 

9. Claims 50, 57, 58, 61 , and 63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mohlere (U.S. Patent 4,422,027) in view of Hassan et al (U.S. Patent 
5,821,717). 

Claims 50 and 58: Mohlere teaches a driver and a method for controlling a voice 
coil motor (e.g. Figure 2) having a first coil motor and a second coil motor (e.g. Figure 2, 
Items Unit 1 , and Unit 2, Column 1 , Lines 10-14 and Lines 60-62), comprising a sensor 
to sense a velocity voltage across a coil motor (e.g. Column 2, Lines 40-45). Mohlere 
does not teach an error amplifier to calculate a differential between a velocity voltage 
and a command voltage and a retract amplifier to compensate a command voltage with 
a differential. Hassan et al teach an error amplifier to calculate a differential between a 
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velocity voltage and a command voltage (e.g. Column 3, Lines 20-37) and a retract 
amplifier to compensate a command voltage with a differential (e.g. Figure 2, Item 113, 
Column 5, Lines 37-67). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the invention of Mohlere to include the teaching of 
Hassan et al. The advantage of this would be the improvement in velocity control and 
the reduction of both noise and complicated circuitry. 

Claims 57 and 63: Mohlere and Hassan et al teach the limitations of claims 50 
and 58. Referring to clams 57 and 63, Hassan et al teach the retract amplifier being 
turned on and off (e.g. Column 5, Lines 37- 67). 

Claim 61 : Mohlere and Hassan et al teach the limitations of claim 58. Referring 
to claim 61 , Hassan et al teach the retract amplifier coupled to the voice coil motor (e.g. 
Figure 2, Item 1 31 connected to 300). 

1 0. Claims 55 and 56 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mohlere in view of Hassan et al as applied to claim 50 above, and further in view 
of Mortazavi et al (U.S. Patent 5,838,515). 

Claims 55 and 56: Mohlere and Hassan et al teach the limitations of claim 50. 
Referring to claims 55 and 56, they do not teach the coil motors comprising coil 
windings. Mortazavi et al teach a coil motor comprising a coil winding (e.g. Figure 2, 
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Item 24). It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the invention taught by Mohlere in view of Hassan et 
a! to include the coil motors comprising coll windings as taught by Mortazavi et al. The 
advantage of this would be the improvement of the velocity control of the driver. 

Allowable Subject Matter 

1 1 . Claims 30-49 and 64-1 01 are allowed. 

Response to Arguments 

12. Applicant's arguments with respect to claims 1-18, and 20-83,have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Renata McCloud whose telephone number is (703) 
308-1763. The examiner can normally be reached on Mon.- Fri. from 8 am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Nappi can be reached on (703) 308-3370. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9318 
for regular communications and (703) 872-9319 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 


Renata McCloud 
Examiner 
Art Unit 2837 

RDM 

July 14, 2003 
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